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1 

■timimmzmm-tzmmmmx- htmnztix 

mmmmzh. zod-hommxtzymmz 
am-imi mMmz?-tf&&m?-\iywsm 

SJdfclgtt^fu 10 
WB&tiX^h i k JMJ:t§^-*'M#xyy 

[f**«2] 11*111 (CfcWC, 

S^-tfS&itttxy^x 
[«*a3 3 ft*iBlX(i2tcfev^T, 

as i ffSGift k 0 2 t armx-mis s*ro > 20 

[§if*JH4] H*3Bl~3<7)V^*»l-9tt5V^T. 

e yTSMHia yrt-fnismn* 1 »saft 
y~jy \ 

y>i—?t <nwm 1 wmmzimztix^zz 
t mmtti ?-#mmxyisy. 

*mizM#-rm%#cm#mmt. Tfom6om~~ 

TR&m 7 OJgco? 7y?ft®mi,z®feZtix^& Z k 

*mk+&?-*cMmx.yi;y. 

mt. f-vyiffl&m 1 ttmmuzmztix v ^ 

[11*318] xyy>o««rtllfflfiat:. 5ntiSi4 

^x. r«**k- hizm^zmmm#m%&&&<?> 
vmmmmzti. *n?%comsi£ffl#-r&%m#iz 
mm-&$mmmz?-m%;®<D?-}zymmii 
tz?- rm&Wix. y *Jy tz a v ^x . 

k *<f#Sik-f S*-#jfi&flSftxyv>. 
[M**9 3 M**S8fctJVvC, 50 


^HTl 1-2 1 044 9 

2 

fsst^tw z k zw&k-rz ?-#mmtt 

x.y ; jy. 

ismiMfissmnhmmk. xyisyv&mwm. 
mm'f-t'yTffimmm&izi$mz-£&~ii. x 

ftT ^5 £ t £«tt k -f 6 *-#JMftWtx y 5/*y. 

#KsjB8isi«Ko±aw8&. xy'Jyni&mmx'f-t' 
ymmvmfmmzmmith-ij. ^yyymn 
mx'?~t'yTffimmmmiz®mzit&x? izm 
ttm^mwrntzmmmmtthtix ^izk 
mwtki-$>?-tm%®tt^yi;y. 
[is*ai2] m^mmza^x. 
ny-sycomMmzte, ?-Y.y\,z i. >)HB3*i?£ 
^nas.-tiy'wm^iixa'o. 

coisamfflBcov ^-*cw it sir? imm 

mmii. xyvyn&mm\mM®?it. mm 

t tWIfc-T «.^-^m«ltfxyyy. 
[HII13] 11*114 XI±8fctJ^T. 

k zmk-thf-xmmxyity. 

z^zktmiktzt-imtemz.yisy. 
[ msm 1 5 ] ii*ii4 xt± 8 tcti v . 

<ISSSnTV^i k *S«k-t4^-5raS»«M+xy 

$&mmift>iix\^zk mmktz f-imm 

ffiyy'y. 
[000 1] 

^fih^-^yxyu^iWMtx. lyyyvja 

[0002] 
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wt lx. Mz.immm5 9-12892 o» 

<miWm&ffit , ?-t'y*%.®LXTm.miZ%m* 
#<!il2#E5uIi£J:£fit;u ±IBmi»M#^^M^ 

!»93I2^#J; 0 i^i$JfflKf&£L£^#m 

[0003] tunhm-te. % \m%#<rmwm 
mzm 1 mmmzm&t&ftEmmz- ( yn-y 

^l^-t'yfcJj-x..^ J: ?H2#fS\# 

as 1 hmmvz tvzfritim&tfzm 2 ®% 
mmz x 0 ^-t-ysram ttpai$ixi». 

CO 0 04] ItztfiX. ffi^MtfvhM^-t'y^ffiu 
Txy y'yc7)ffili]SK^t'c7)^^*2rftfel> i 3 L 

ffiHl^Wb/^JM3i*iai.-t*^l.ti:i 20 
fc. «(ll!|Sli-C'OttE±#t i H»ttJ^T^IIIiei-|.; 

[00 0 5] ±ia£#co?-*$&«ttxyy'y 
T'Ji, IB2SfmjlfSt«3 yA-^tflS^ftT H 
T, #y U yxy i/'ytfc^TSmflSco^tcJtKW 
ffiEt=0r- 3 ^^^rt*^Sffcli$fxl,*TObK^ (H 
C) ^^rS&^bT'^I.J;3^^TV^„ 

[00 06] 

[^^fil^UJ:^ ttSHS] t^T\ -St. ± 
IB^*^^-^*&«#xyx'y<7)J;5(c|gi#^#o 30 
IS#»£Sil2#m#cl: 0 t^v^WKciS^L^-^. 

xy^'ycoffiniiKii-C'ii, mmxmt'tfmizmx 
m) .-it*), ^yisytfrnmrj h;hiib«^ 

^X^&tZ izli . 1 ft 

mWtijitfrO^ ^2SfmiiKc05S*(±«<fll^-C' 

[ 0 0 0 7 ] u>>u ±ie«*^^-^^«ftxy^ 
«tt, mo 2f f««{:ieig ix » 

WRWfc:** 4 "T JCsWf 9 iHftM^S wt. x y y y 
[0008] ^MHJd»fA»SKjSWfi*T=S:S/ut fc<0 

%zixizmiMmm£?-t'yzm&ix . ffim&s 

a c l fc*-j|«jfif&«ftxy i^'y tcfcv , y^ 
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S x 3 y £fl±£-£.& & £ fc \,Zhh . 
[0009] 

[0010] JWfcWfctt, mm 1 lEftWJIT'li. x 

suiswc * -#mm<?)9-t'yj)tmkziit.i?-m 
tomxyisyamt-ti. zix. mm®tzm# 
m&m<wmmzmkt m 2 %mmmt „ m 
fvfzzm&fi-f y^mmtxm^i-ix oizmih 
ti, mm 1 mmmof-vyTmizmm y^- 
?miWiZtix^mtiLt-f&. 
coon] z<mmzxini. fm^y^-^mi 
vtm&tzE&ztix^icox'. mwT4 vivmm. 
mm^y^y^mmzn^x . mffmfsaxim 

mzyrt-fZW&thZLt&t*). Z\ff)ZtX\ xy 

i?y<r)&mmm\z t m& w<-?*mbxmyi£m 

mmizi-&ZbtfX'Z&. £-?x. xyy'yffl^ 
^x5-yy 3 y^r6j±§*i.s l it* { T#&. iti. 
fmoy^-wtf-t'yTfcmizmikztix^&co 
x\ mm>&\,\ 

[ 0 0 1 2 ] *yi;ym®iK®ximm'ztfm 
2SfSwiss*>^fajsti-sj;^K^sw, jjewitt 

[0013] »2SBR31BWljlB|3 WN*-^ 

fcBKLStv^fcT. iIMffi«t^®«§^-Cxyj;y© 

[0014] ff*«2 fEaofSfl-Cti. 1 lEUto 

%n K J3 » h 9 - 1* y T««« < 

i<o^tT\ *M«oae+fc«ffl§ti^xyx'y<o(feR 

«v4KR«fi<oa9fiMi:ft (nox) $-^-c^tmt 

[0015] m?m3Mffl<7)mix'&. m*mxit2 
tm<r)%mzmm 1 m^mtw.2m%mmt\rf 
mmx-M^nx^x , wM^mz\,i.m%^<nmM\t 
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** ( hc k -rntsm (co) Rx/mmm ( n 
o x > mittmrn^-fm^Mfm? v*-* 

[0016] H*a4ia«OSWBTIi, I££jii~3<jd 
^"«u6» 1 otE»0»iH(cJ3^"C , t>T8ffltt* 

Hit «^(W3e&S*GKGIft£Rlt£ t>»i: 
[0017] £tf>£kT. MfliB&f fcttJB3;ft.*x 

9 £ LT . *O±ia«0i#ffiW* * 6 . £ 
T\ fift?«Sia««W*CfeJt*NOxJ«±*<0fi«**BI 

[0018] BOTsKnoftflmt. ii*js4e«<3 
b>Taa«i«i3 >v w t *>ia<>>» i gB&Kcggt 

[oo i 9] i^k-e. *-t*>«oT««&»&»^a 

»«aaBi»ta»f4 i 1 1 &v 1 1 <t s 
[0020] »^6iea^^BjT(i, ft*JH5iaa/) 

5E£bu 6 0S-T5&SHU7 0«tf>?5v?«fifflfc:K3e 
j»x*;^<o-a tiM8«fc 5 ; fc 

[0021] n^mnmcomx'^ m&4im<o 

eomifflfSM®!,Zimiiti&i><?>t-fh. Z<7)ZbX\ 
WX-Zh. 

[0022] n$1$8afficomiTte, JcyiSyetfSM 

mm- h tmn ztix^x. mmw- h izm hz 
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6 

mf-vytmzixzf-xmmxyisym 
vkt-ri. *ix. ±B?-t'y<7)±Mmmm3&fr 

^mmzn-tftZ^yz/'ycot&^mzMfaZit&tim 
[0023] ZVmmzZtUf . «HOWE+t«fflS 

io mrnnf * *x.yisywQ$m£*&tt& z 1 

[0024] fl«JS9IB«i<0^t1±, ||$«8lHKO 
fMHtfe v . S^MSrJ185o±gEffi £ * - h'y<o±»r t 

i-&m$i7t®mmmzh<Dt-?h. z<nzbx\ 
mnrntm^ni^^mmmm^mzx o*-t> 

[0025] m&gi oiBm^Bfltii. if«JS9iea 

cD^BHtcii ^t^.y'Jy<r>\mMmz\i „ ^— t'y^J; 

mmmtSKf-vyT&mnmfflHzmiiiiti 
-u. xyisym®mm-*-vymmm*mk 
izmmzitzi; o ^zmmttm^mmtimm 

WtkVbtiX^mf$.i:t&. 

30 [ o o 2 6 ] i x\ ^yvynmMmmffim 
xw-xmkmtotvf, mmm^wTmzii 

©MEA { «<^-?.^-i:\ J: 0^ffi<J0Kv%^— tr>-_h.?jiEffl!] 

[0027] mm. 1 1 e»<ohbbt{4, mimnm 
vmizmmmimmmmz. *.yi?y<m, 

jiy^yco^mmx-^-^yTmm^mizmm 
z-tt&xd izm&Kwmmmwt&mwmtfmi 

btix^hznzfv. xyitycmmmximfSM 

®<7)&®tfimm^ v wx\ f-t-ymMcwmm 
^#<^o. xiftimtiim.tf$mixm®&tf 
50 r, jj^suw»co»»tj:4M»tt<o»fk*i»±-rft 
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[0028] mm 1 2mm<mmu, mm 1 1 te 

[0029]^^ t\ x.yvy<mmmm.mm 

#xz®3\?z%^cox\ m$mm3&<r)T$Lm±ii 
7vy±MM<»®.nMmz®mtxmfcthz\tx\ m 

coo30] mem 1 3mmcowm± , imm4 x«± 
8im<?)%mzmi. %mzm#t zmmiz. 

jmm®zmmz±z<ix. mmzm<m#zti 

izKhmmwmm-twzjz* <?&zt . z 
*uci»>, z.>=J>ff)tm&<vfa±_£mz>zttfX'Z 

[003 1] immi 4E«SO^Bjt1i, |R$g4 Xfi 
T\ tetrffia&to V 7 h&zmmziz* < IX , 18$ 
[0032] is^jbi 5ie®co^Bjtii, n^ja4X(i 

mkzttfx-th. 

[0033] mm. i bw&etf&nx'it . n$g 5 xa 
sim<nw&zmh®%m;mmz, vm-tzmfm 
mtfxzftmttftiifrm&.tt&i>0)kti. z<nz 
tx\ mfm8Wx<nm.*&<z*kx^>i/><m!fo 

mS&TlHibZttfX'ZhOX', NOxffc£S£J; 

r )-m&mz-±i z t a>'-e£ h . 

[0034] 

[0035] ( %wm 1 ) 11 1 it. *ffi&mtgm 

uCOxyy>AiiE3ii|4Mf ^ -tf^xyy'ytlco 

■t. xy^>imeR36 s »4 0 0 oiaiaurcBwaiflfc 
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mii-&l><7)X'$)&. 

[0036] |^0£*SIVC, l{i4-oc7)$l®2, 2, 
2, 2^jR§ftfcxvs/:x**'C& l J. 0*L&^ 

#\ &%m 2 mziivz h >¥mm*iffiiz&mtix 

WC, <l<oexh>tJ:0#^®2rtt^^EB^ 
j£§*vo^. _hiex y=jyifW 1 « x 'J > -y H<o 
-# (00*001) fctt. ^(g|2ftt±iB«^aJiiBt^ 
P-fl> 2o<0lRSWf- h 3 , 3 fc . KfBl*- h 3 , 3 

io o . & tzm ( la^tii ) izimmizm 1 aim 2 wo 

<mm#- h 5 , 6fcmi&t/^2W2^cO#fM#7, 

8 1 v >a . d com 2 mms ti$ 1 hp m# 

mmnmmmitm 1 sbsw?- h 5 <k 9 < £ 

[0 0 3 7 ] 4*;, 1 o«i±ie#^2 m^mm 

& "RSUiKTft S . £ cOt&SuISS 1 0 OTSffli 4ot 
I/O vt » 2 »t±| h3, 3lz£ 

20 oiawistasistLS-*, mMim^iz^T? 
v-1-izmmztL. ^rmzitm^-t'yieiz 
x ^mhzhxm^with-fvv m, i^/q 

7 1 1 izX *)MEUzmtf:ttfil-tZ4 y?-?-v 1 
2 fc . -9"—^ 1 3 t^'JioSW^WfciStt^itT 

[0038] -^T, 1 1 8li**l«l#««4»fe 

ffiswrx* sp{fj-t4»suiBT* o . m 1 St^M 1 5 
<0±iWtt4ofc4HKl/Ovc, #^2«^iPM 

fc*SR+ONOx*Jl7CHMIrt-SU-yNOxJ)jWE 

s. ±ie^-b>i 6&yfyavi i*>^s^-^ 
iz. ?-t'yi 6<n^.^x\m^L<i±^ffymi¥'b 

[0 0 39] fk. ±ie'J->NOxM«l 7li. «i 
40 -tf^-^^f bTffi^Ls W*7^hfciFe, a^N';l- 

£>fU 2*8JtU->'«ffli , Ct>ff«t»<0HCfcNOxtt 
KJSS-tt-CNOx5rji7C^«-ri»l.cO-C'J)^e £cO'J- 

[0040] ±IBSg 2 *fSwl?§ 1 8«±»Effl{±> IS 1 St 

m&i5tmmz4^zftmLx&9m2mzm2m 
%x~Y6*itLx i mmi,zimztih~-fi, rnsmt 

50 JJE»l»«ilJ»15(c*jJt6y->NOxlBK17J: 
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C. COftt^NOxjfetffcy'CT'f^Jil'-htiWtr* 

mm (n&tmmzyx-*) 2o#isa8*u ± 
£m i ai/m2»saa» 15,1 sa^costswr* t» 

[004 1] Sfcfc. ±JE» 1 Jft^uISS 1 5I±. *-t* 
v 1 6 k y -y n o xMJ£ 1 7 k ttswfxto- 

**»8*lT^&. iO»S0iaBi»2 2«TaE«JiiR 

mass 1 0 iznw&4 1 2<oTsafflt:«gK 

sanLTxaw* 2 3 k % ij^ni^ 
m^mmnm 2 At tfBAanx v >t . m 1 $§wi 

ft 1 5 <0#BMfx<Z>-ate ? - y 2 3 (c J: 0 ftffl Loo 
Sf^a»Jffl# 2 4 £ J: 0 SIMHIE L3r# { A> . ifi^M 

iotc3ias-fr*j:dK*->Tv^. niumm. 

»S&2 20TSS«S*a 1 (CiafrCSftl-J: o lz7vv 1 1 
[ 0 0 4 2 ] LT , £?)<}: ? W*S8*ifc*fHH<0* 

7, -coffl#mmtfm2i)mm , 8, -.tot 

«Bfctt&&;fvO>*. 

[0043] ftflcWK. 4MM2(C«(t«Kft#3 , 
3, *lSI»#7aVJB2»«#8^)BlfWI8iatt. 02 

e tern i mm7(DmmwE o 1 

( BDC ) b56 0J£T\ HBFBMHEC 1 #±5&ft (TD 
C)H7 0*|C, *J^2#«#8«IS#BSHE0 2# 
T5E£ ( BDC > «3 0JgT\ PB#B#8BEC 2*U:J&a 

(TDOfti o*fc«vwittg<«*vcv**. 

2 o^©«# 3 , 3 (Ommm I Otipo^i: fc C_hJ&£ 
(TDC)f)5^t, Plt<H#B#«IC{±T5E^ (B 
DC) «4 5*fc»eS*lTV^. -«f*)^. sbmts 
fcJ3»t*«*K) 1 / 3 SflE^lfflatiTT&SlBrfcrBI* bfc 

m i 7 (DKiflsm ix^x. z ^zmm>®% 
iix ( 7u~y*? vax ) tfmm>L>m 1 msm 1 

JHtCti: . g 1 7 ftl/Jg 2 tt«t# 8 <- 5 -y 

rLTHWN-«aiiw»* »i wm7m#vxfr 
t>mm 2 mm 8 <Dz.#m# lx^x, imtmrnz 

U ^-t>16*aiiIUTT»M«»SeiB19t» 
[0 0 44] ZCOXdiZ^ X.*.)V*t<7m±r,X^h7u 

-yvytfzi±x?-t'y 1 6izm~>x^y>>y<?ffl 

%X*)\s%ttmz®m-%> ZbtfX'Zh, J?S2 

x<v£m#mmizmmtimmmmtf+Mz*.% 


(6) ttBBTl 1-2 1 0449 

1 0 

osamafrhs * **> x\ mmnm<oikmw±co 
m%a^%2 mam 1 8 t-L> -t-Mzmiu-f h z t *< 
t'S, ^y : yycotmmmfi>x&\ 8&k. .ron 
«®T{± . us i mm 7 commm i o 1 *q«ii 

JW^)«S«x*yMf*^-tr> 1 6 k*^cs . 

[ 0 0 4 5 ] JJB» 1 ft^2^ilSS 1 5 , 

10 0 3 tc*t i d tcil^^eauilixy i/> @HEftft>± 

# 1 1 1 izmxti mmm 1 5 «»swr xss 
tc^ro, ztii,zm^m2mmi scvmmtt 

h. Ztili, xy=J>®mw±.%bti>l,zmRVm 

<%&tzibx\ m^mt>mnmz^<^6x.yiy>cr, 

#Sfra* 4 ffl^WCM< £6 k . ^ 1 »^51SS 1 5 

20 mfr->td$mxifi& 2 stma?8 1 8 *»6»aj 

8*11. J: a 1 0 » *WSBR^xaE**tJi*t*0-C* 

[ 0 0 4 6 ] -P4 0 , JJE» 1 at^*20#«BWi» 1 
5 , 1 8(C£ft£ttSWxailtetiU 04 tc^-Ti: 3 

Ml 5Sriior^-h'yi SCttteSaSl^t* 

30 m?-#mi&<oimi:£.frixf&®m®x'i>& 

ffii:x.y : Jyuxtfyxtf&t>ti&. itz. x>>?y« 
EWBKTCtt . Sf M^fx ©ip^JEUuWW 2 vmm$& 1 8 £ 
a9^-t*yi6&jf|lILTSftiJ8*i&<0-C\ ?-t> 

[0047] 8<ofc. mifty : m2<7)#SfMWl 5, 

■CIlKBWr^^if* 1 * 1 SfmiiK 1 5 A»fc»Hi3*i 
40 6. 

[0048] Lfc*^ X . 1 Ofitttt . ±S£ 

s.-t^ij*. y-yNOx««i7ta5i»soi»i 

«W«c*^T, S^^<o«S^JI^'j-yNOx«« 
1 7t8Sa8-e-SClk* I T#. dcO^kT'. iyy>« 
ABIttlWfcfcy-yNOxttBIl 7ttt«)T*)«t« 

atRBRfc-f s £ k^-c# hox\ ^yvyftmfWm 
50 x = -yv- 3 y?)r6i±^0^^. 
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[00493 itz. mmcrfflmiWzifimzti&x.y~sy 
<mnfti&®mM®x'h$mtfw%}:t u j -> n o x 
am 1 7 z mm & ztiz%*), mmmsmmmx-^ 

£ IM v ^BR+tf) NOxS -HHsBMfct hZk tfX' £ 
6. ft, y-VNOxftHIl 7fc*J»t4NOxOaKc» 

T, »*+<0HCaK*«tt*J:'3{cLTV^. 

[0050] xy^y^anaewni, 

(03#!$) . -fSrfc^ y-yNOxUBHEl 7*iS31 
U-yNOxj«ai7<0BAtttt-Jl|6|±-f6. ^£ 

[0051] *»B«ti2«ma«, wmmz 
x o finicsrct) sffisws* h% 1 sfaass 1 5*^^ 

#^3ffieSt-Hi-t««LT NO xoSfasSWWLfcC: 

tx'bh. 

[0052] -ttzhh, zcomtmrnx-ii, vmmm. 

xJ)«Sl7co±oHBIfc^S*iTfcO, ±5&0*n«5i 

li t SI*l#**>»£*«]JES 1 n 1 5 KafttiS 
±. 'J-yNOxftBBEl7*«2E^lR'JOtt#*1-4ifc 
RU-VNOxUHIfl 7O±8M<?Dg|flE0*«4 

^m^+mzmmi z t vx-z * . 

[0053] ±iE<0*i<xyyy^J§^tt**iSf 
I/O**, ifc, WitixtfW!sbX')>^Zbfrt>*V> 

ftmm^m^wmtfMizthvyx'. mm^m 

i&TZitZZttfX'ZZ. iot, *Htf«WE+fc:*WS 
S*iSxyi/>»fifl^EHKfg«t:i3^-c. ffftStt 
*i-HWc«« IX N O xcOf&££ JWJ-f 5 £ t # { T'£ 

[ 0 0 5 4 ] ZZT, HRC, «KOB6^x**fl|*$ 
•frjSrSt, NOx$fc£»jffi«tN& B£Sjf 
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[0055] U>U MS, ?-*$&«SttxyxXc 
0. xyj;ytfD3gfflB»$36«a6fc:«lttakUT*tJ:a 

[0056] c:ti(c*fL. ;«rm, ?-t> 
i 6 <d±«t#eje#±# lt t, mmmmmxim 
2fflfm&i 8frt>mmzti&cr>x\ ±tmei l zw&b 

[ o o 5 7 ] s tic. $mwmmm 2co±.tfMt?- 

t'yi 6<?)TffizW:ffiZixx^X . TSHHSEmfo—y 

Sixt, xyi;v<oj|»«^*«iWt:fiTS*4<o 
T\ N O xtfO^^JII: $ MzimZikh Z k tfX't h , 

ztz. ®%ttmmmzx hm%mAmmmm 

ixhh. ?-h>160±a«#^Mffi£-£&i§1^)J: 
30 i lz?n- xifmmm8&2 2\zMfX It 
oZkh%wx\ znzktzi&m&ftWBiTZ® 

m-tz>zktfX'%&. 

[0058]^. zvmmmx'ii, ±Mv>m<$tfm 

SBBI&2 2<7)±SWS:mi»$01Kl 5c0^-t>l 6 

tf)Taatit«SKLTu4*». ®7t*-rj:at, ?-tr 

V 1 6 co±s£fiiJWgi^ LT fe <t t"> o Z<r>Z.o fctttff. 
^-b>l 6iO±»gWiT»cifc^Tgffi*^<^l, 

40 [0059] mtmm2 > 08a. *5kh^h»jkss 

i2wy y>A(iHM l <n t o t V&mmt>zffif&.% 

mz&mmzmmzmw-tz > . zmmm2 

It. mifoMBl<7)i><7)lzDnlX. SKOasi»2 20± 
Sffi^m 1 Sf^iiSS 1 5 fctJW* ^-h'y 1 6 C0±ffiffl 

##3 0^^(t. xy^'y^aiKlt^tc«tT*Jffli#S 

t LTCDECU (Electronic Control Unit) 3 1 fcj: 
50 0±IS1oEtc«##3 0 tfl«MHttS-li-4 J: P fc t?t i, 


08/30/2004, EAST Version: 1.4.1 


1 3 

[0060] ±.mtfmmv&2 2<o±a* 

tt20fc#tt3fl"0vc. -U<?>ttm22 aim lflf 
ill 5fci5ftl»^-t>l 6^>JjlN{^eR<Ftl. 
*fcflKr*)#ttR2 2 bi>7-t'y l 6»TSKt:««S 
ftffc 0 . JJE^«»ti!»S*ifcjISK7n«»#3 00 
tMMtiK J; 0 , JJS8 1 SEMW 1 5 fcttft* 1* 

[006 1] ±iBECU3 1li, v-f^nayt* 
«-fe^3 2, WE#^7?-fe;WW«£*ffl-r47 

ijE«a7c«i»#3 0fc»tT(H»m^*ai^-f4 

[ 0 0 6 2 ] _t!BE C U 3 1 |C <k ZMfatfifc®mt:m9 

[0063] -?-LT, fBORtttt-CfcV WOk 

W^SftftffXr »rs A2 (Si*. *tttt#aHft«M 
T'&S *>S*^±EXt 7/SAlt |s|$£ UTflffit 
•£ LT , #$&fWra 6 Y E S k flSS ftftfcf A 
T77SA3 tjt/CC. a»Sftn## 3 0 nmilZ X *) 

mmm»2 2<n±M^m i 1 5 izmz 

WHOb mfeZtltiliXT -y T S A 4 (c jBA,"?. Mffdc 

flm#3 oco«(cj: o^saass2 2<7)±.mmm 

1 SBftlK 1 5 fctHt* t'y 1 6 o±SEHt»aM- 

[0 0 64] LfcAm, ±iaHJ^®2(C«ta«f, # 
iMMWIfctiVvc, SsEtc«##3 OOfftBCJ: 0 

h-y i 6 TstHoss i mM» 1 5 t»saaE^ 

2: IX 9 ft L/C, (RM51 Oco^nvi lTSMfcilSS 
$*&J:3tLT*{»?, /nyi l TS«<09MGi» 1 
0 rttOftftffifflSV W, ? - £> 1 6 C7)TS» ^T" 

fc-H)-=sr8ai^sf«aawf ^ sural-*-* ; t t . 


( 8 ) ftlSW 1 1-2 10449 

14 

[0065] ^-stQBt&fcttTtt. 1 1 T 

je»»«3i»10<0*«E*»i«<=Sr*Of, miP^ffl 
SSI 5fc;fevvt, TffiffllKJt^TSffi^^-t'y 1 

k &X'% , A o T . Static J: SNO x^4iM<7)jK$ 

[0066] (jHt^«3 ) HI Hi, *»»03aB& 

JE® 3»xyy y A(4HM9K« 1 XJi 2 <9 *> f) k n&laffll 
fcflWtSfvC^&ore, WT, <oaWi»fe:t±R— <0W 

*»B3U\ IOBB!B2coi<Ot2iDi'C, $*(9SgjiK2 

2 oTS«^iRmass i o izm&ynv 1 1 <o±a« 

xy^'y^iHBttStiEtTECU (El 

ectronic Control Unit) 3 1 
OlZLtthnX-hh. 
20 [0067] t-^^^. _L!M»««2 214, lift 
S8BW»*2 4<OTiS«72ofc:#«S*i-CV^. 
<T)Wm 2 2c 3&>'®ftji» 1 0 1/Zt5lj& fVtVllff)!. 

mm&mnix* ztM<Mtim22a#7uvi 1 

2 4*\ ^ftSSS^X^aJiS-ilSfl.tktfc, 
jfc* JJB»«tt 2 2c, 2 2 d cov 

izwwttmmmmt ixmmnix^z. 

$ ^>tC ±IEE C U 3 1 {4, SaS7CtJ§#3 0 k RflUC 

±mfmmm2 4 tew lt tisMPB^saj^rt-t 

30 t(7)f*)l>„ 

[0068] ±idE c u 3 1 1 «t iM^^mm^m 1 

RXtXT -v r S B 2 « , UttM 2 ££(t* -/ TS 

a i rvx f >y t s a 2 k pjire<5 o , ±iex f •/ T S 
b 2 SYEst flJ^§^t•ca^fiXT 

•y7°S B 3 Tii , 3iS7C«## 3 0 tfDfHt6fc «t 0 StSUM 

ssis&2 2ff)±^Mimmm^i 5izm&?-t 
wmm* 2 4izx<) nmmtfxzmM® 1 o tfc 

40 (tS^nvi l<OTaffl!lfcJiS$ €■&«}: ^fc-fS. 

[ o o 6 9 ] o* o . ffimmm&yvyotisMm 
mmmmmmm'b^<r)X\ w.i®%mm 5nz& 

utmzts ^x. m%m^z x & n o x^^a*^ t 
[0070] -^r, ±iex-r 77s b 2T^N3atefB«rc 

50 ^^NOkfJS$^Ta^iXr-yTSB5-C1i, S8£ 


08/30/2004, EAST Version: 1.4.1 


1 5 

7cw##3 ocwmizi mm^m 2 2 w±swb* 

U %t<X7-v7SB6X\ »«a8HB«*2 4fc:J:'3 

^^sffi* - x^ia^as# 1 0 izmi fnv 1 1 o±ss 

[ 0 0 7 1 ] o£ 0 . ffl«Wt»«|(5»«ilMP*»*S < 

&-tzbx\ mmmmomwiz ± § ftaasgiog 

[0072] -eoig. i 0 Toy 1 1 TSS 

fflOoKSuiK 1 0 rt<7)®mE^'iS< & 0 , ?-t'y 1 6 

T\ »^«8SMfflI#24(cJ: ")»SOK^S'±iB7'o 
V 1 1 «±SMCaate-!i:* <fc 3 fc LT . gMSSffi** 

[00 7 3] Uc*>'ot, _hB«ttSt3(cJ:*Uf, # 

[ 0 0 7 4 ] ft. *SraJ±±IB«HII0efflKR€S/T.4 1, 
*. t*h*>* ±8E4Ht*»»*C«, ^-slQatt«ftx 

kpm-t . mm #y y yxyj/y^t^vc t> <t 
1 0 0 7 5 ] 4^, jjE#ni«garrji, st^jiiiw 

2 2ICJ: 0SBR^W-«Sr(8»«tcJia[$Hi:6 J: 

[ 0 0 7 6 ] 2 h fc, Jje#3S«fl9ircii, S&2#Em# 
8. 8. -*fil«f»#7, 7. -J: ») 
LTxy^'yi<^}i8^,tt<7)|6j±S-0-5TV^*^ .TiiK 

2#fM#8c?)gH#«ira^V^Lra#y 7 h«c7)^< t i> 

-xzmimmi z<oi>jz$<sStfct&zbx\ m2 

[0077] 

WttJJt* ^-^JS^lSftxy^ytintf, (Mny 
£® 1 iMMCEitl, £ k X\ x.y~jy<m 

fflmm£i>im3y><-?zw>x&mzfflmmiz 

*-?b iximmtm&ffybwiM^&zbtfX' %h 
<7)x. fmcoax hm. Mfmm&Tmmm® 


( 9 ) VffflW- 1 1-2 10449 

1 6 

liMMLoyrt-ftfS&Ztvf. z<r>zbX\ xyj/y 

[0078] m^mtm^mmzxtuf. mm? 4 
— &u*yity<?>mffi{&®sm®r:'mLLM,^m% l * 
vmrnmrnzmsbx nm&Mktt z t s . 

[0079] ISS3B3£jac95«Ht:J:*Uf . *-t*yT 

mum3y'<-?<?>mz~m>bz< ix. mmm 

tt£ $ h \,zm*bZ> Z t tfX'Z & . 
10 [0080] f]M4 sffivmtz iftlf . jSMOjBK 
+fcSfflS<i4xyi;y<offiflSfiEH6fS«t:i3V^. 

[0081] m?m5im?>miiz xtm , mumtf 
xcvm&mwizi&Kix. ttSGisfcisNOxffi 

smjsaM^ws-ws'j-r 5 z b . § h \zm$h 

[0082] »#S6iB*<03£iHfcJ:*U*. SWSx*^ 

20 dfco-a* t ^ - try is* x. & z b w t-i 1. «o 

[0083] «*«7i2«c7)^HJt Xfiii , StaSoS^" 
x $: ? - 1' y coTSKM** <?>fl5t 0 JU'tfc^fcJfc'VCj&Wei 

[0084] W*JB8iaa^BJJ^J;ix(f s $M«}IIe 

#H* s +^tcs< i mmm?-t'y±m>t> 
tAntimmmxzmtmizmffi.th z t i»o 

T, Witfr-f— tf^xy^ytattBLfciS^, ffift^ 
30 fiEIfi««t:tJ{t6NOx(S«H{t**(lt:»64il: 

[0085] ii^9 mmmtxtox, mmwm 
m±.ffi®z?-t'y(o±mxitTmizmix® 
mthzb x\ mm 5 mtcoftwiz t m%b mm 

[0086] 11*^ 1 oietswjj^ ittif , 9-im 
tMmz&wx htimmm. zmmz z t s . 

[0087] ff^JS 1 1 iaa«f8»flt iiitf , xy v*y 

40 ^Re±-rsit*ff&&. 

[0088] It^JI 1 2att<o»Bgt J:*UX. xy Vy 

comm^mmmmzti \, *x s wmsmn&mz z. &m 
w&<miLimm L^-mfsMsmzmm-hz t w? 

[00893 mm 1 3m.<rmmzztv,t , 
wt** <-t*i fcf. § fe(cM*« i s^mmmiz 

50 -fSCltT. *ft«lxyi"*><Oj!l«tt<O|fi|±£04£ 


08/30/2004, EAST Version: 1.4.1 


(10) WWl 1-2 1 0449 

17 18 

tac-csi s„ [0io] mfffim.mvim&m®z*h?tuFt 

[0090] m& 1 6 tm^wMz x tat > i» KEia-ca & . 
^x^j^iifc^xy^ycoflMBBKtfiTS-fr [Hi i ] mmm3mmi mmx-t>z. 

X. NOx364*£ J:9-JMaSS*6ii:*ftr**. [01 2 ] *M^3^S09ffll0T'£>£. 


[laffiofs^sjaj] 



[HI ] WMMil co^«cttE^*-m*Hf 

A 

? — 5faSf&flK"Mx /-yV 


5, 6 


[ h 2 ] * i m&Bxm 2 »mnmm 

7 

ft 1 ( fJWK&tfN-SSBH 


#) 


[03 ] xyv>MSco»:*ttl>l& i a&iii&a 10 

8 



1 0 



1 1 


[04 ] xy^'y[»]!|gic«o»iJtr&^ 1 

1 5 

A- A.- ^ JJL> — >\Stth 

V» 2 WJ!0 

1 6 

try 


1 7 

y -y N 0 xMK ( t'vfflMSI 

[05 ] x.>it>m<n%Mzm-h% 1 SKoiBaof 

3 WW) 



1 8 



1 9 


[06] f-jfimtottx-yyykiiifhs 

20 


fflmnmtiftfo'ivxip'tmmx'b «. 0 20 

22 

seisms 

[07] gfBBJIft 1 *>3BB0!(cffiSE 1 fflSETC* & . 

23 


[08] Hit3gS82t:«S01ffiS0 , C*S. 

24 


[09] sf^jiSE«<o±S[S^ 1 SBsaww>s« 

30 


&mm&z.&^M*7fit-7v- j f- j c-hmx't>z>. 

3 1 

ecu (Mti#a) 


[01] 

1 
1 



08/30/2004, EAST Version: 1.4.1 


(11) 


1 1-2 1 0449 



[06] 






a 


> 


[09] 



SA4 


08/30/2004, EAST version: 1.4.1 


(12) 


®BB¥ 11-210449 


l®7) 




08/30/2004, EAST version: 1.4.1 


(13) 


JNrRPFl 1-2 10449 



[012] 



SB4 


SB5 


SB6 


(51)Int.CL 6 

F0 2D 13/02 


23/00 


43/00 


30 1 


F I 

F0 2D 13/02 
23/00 


43/00 


G 
B 
K 
J 
P 

30 1R 


08/30/2004, EAST version: 1.4.1 


(14) 


11-210449 


F0 2M 25/07 


570 


F0 2M 25/07 


30 1Z 
570P 


08/30/2004, EAST version: 1.4.1 


PAT-NO: 


JP411210449A 


DOCUMENT-IDENTIFIER: JP 11210449 A 

TITLE: ENGINE WITH TURBO SUPERCHARGER 

PUBN-DATE: August 3, 1999 


INVENTOR-INFORMATION: 

NAME COUNTRY 

YAMAGATA, NAOYUKI N/A 

UCHIDA, HIROYASU N/A 

MASUDA, TOSHIHARU N/A 

ARAKI, KEIJI N/A 


ASSIGNEE-INFORMATION: 

NAME COUNTRY 

MAZDA MOTOR CORP N/A 


APPL-NO: JP10017468 
APPL-DATE: January 29, 1998 


INT-CL (IPC): F01N003/20, F02B037/00 , F02B037/02 , 
F02D013/02 , F02D023/00 


08/30/2004, EAST Version: 1.4.1 


, F02D043/00 , F02AA025/07 


ABSTRACT: 

PROBLEM TO BE SOLVED: To warm up a catalyst converter very 
quickly even at 

the time of engine start when an engine is cold so as to improve 
exhaust 

emission when the engine is cold by setting valve opening time to 
early time 

and arranging the catalyst converter in a first exhaust passage in 
which a flow 

rate of exhaust gas is large in a low rotation region of the engine. 

SOLUTION: In a series 4 cylinder diesel engine A, valve opening 
time of a 

first exhaust valve 7 opening and closing a first exhaust passage 15 
in which a 

turbine 16 is arranged for a combustion chamber is set to earlier 
time than 

valve opening time of a second exhaust valve 8 opening and closing 
a second 

exhaust passage 18 in which the turbine 16 is not arranged for the 
combustion 

chamber. Lean NOx catalyst 17 capable of reducing and purifying 
NOx in exhaust 

air even when an air-fuel ratio is in a lean state is arranged in the 
first 

exhaust passage 1, and an upstream end of an exhaust air reflux 
passage 22 
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ref luxing a part of exhaust gas on an air suction side is branched 
and 

connected with the first exhaust passage 15. Consequently, it is 
possible to 

increase torque in a low rotation region, improve the scavenging 
property in a 

high rotation region, and increase the exhaust air purifying 
property when the 
engine is cold. 
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(54) ENGINE WITH TURBO SUPERCHARGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To warm up a catalyst 
converter very quickly even at the time of engine start 
when an engine is cold so as to improve exhaust 
emission when the engine is cold by setting valve 
opening time to early time and arranging the catalyst 
converter in a first exhaust passage in which a flow rate 
of exhaust gas is large in a low rotation region of the 
engine. 

SOLUTION: In a series 4 cylinder diesel engine A, valve 
opening time of a first exhaust valve 7 opening and 
closing a first exhaust passage 15 in which a turbine 16 
is arranged for a combustion chamber is set to earlier 
time than valve opening time of a second exhaust valve 
8 opening and closing a second exhaust passage 18 in 

which the turbine 16 is not arranged for the combustion chamber. Lean NOx catalyst 17 
capable of reducing and purifying NOx in exhaust air even when an air-fuel ratio is in a lean 
state is arranged in the first exhaust passage 1, and an upstream end of an exhaust air reflux 
passage 22 refluxing a part of exhaust gas on an air suction side is branched and connected 


with the first exhaust passage 15. Consequently, it is possible to increase torque in a low 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Opening of two or more exhaust air ports which are open for free passage to the flueway 
which carries out mutually-independent to an engine gas column internal combustion glow room is 
carried out. In the turbo supercharged engine by which two or more exhaust valves with which valve- 
opening stages differ mutually were arranged in this each exhaust air port, and the turbine of a 
turbosupercharger was arranged in the 1st flueway which is open for free passage to the exhaust valve 
which opens at the early stage of them The 2nd flueway which is open for free passage to exhaust valves 
other than the exhaust valve which opens at the above-mentioned early stage is a turbo supercharged 
engine characterized by being prepared so that the above-mentioned turbine may be bypassed and 
exhaust gas may be discharged, and arranging the catalytic converter in the turbine downstream of the 
1st flueway of the above. 

[Claim 2] It is the turbo supercharged engine characterized by being what has the function in which a 
turbine downstream catalytic converter purifies the nitrogen oxides under exhaust air at least in claim 1 
in the state of Lean with a larger air- fuel ratio than theoretical air fuel ratio. 

[Claim 3] It is the turbo supercharged engine which the 1st flueway and the 2nd flueways have gathered 
by the downstream in claim 1 or 2, and is characterized by forming the set section side catalytic 
converter which has the function which purifies the unburnt hydrocarbon, the carbon monoxide, and 
nitrogen oxides under exhaust air in this set section. 

[Claim 4] The turbo supercharged engine characterized by preparing the exhaust air reflux path which 
makes a part of exhaust gas flow back in an inhalation-of-air system from the inside of the 1st flueway 
of the upstream of a turbine downstream catalytic converter in any one of the claims 1-3. 
[Claim 5] It is the turbo supercharged engine characterized by connecting the upper edge of an exhaust 
air reflux path to the 1st flueway between a turbine and a turbine downstream catalytic converter in 
claim 4. 

[Claim 6] The valve-opening stage of the exhaust valve which opens at an early stage in claim 5 is a 
turbo supercharged engine characterized by being set as the crank angle range of 70 degrees in front of 
60 degrees - a bottom dead point in front of a bottom dead point. 

[Claim 7] It is the turbo supercharged engine characterized by connecting the upper edge of an exhaust 
air reflux path to the 1st flueway of the turbine upstream in claim 4. 

[Claim 8] Opening of two or more exhaust air ports which are open for free passage to the flueway 
which carries out mutually-independent to an engine gas column internal combustion glow room is 
carried out. In the turbo supercharged engine by which two or more exhaust valves with which valve- 
opening stages differ mutually were arranged in this each exhaust air port, and the turbine of a 
turbosupercharger was arranged in the flueway which is open for free passage to the exhaust valve 
which opens at the early stage of them The turbo supercharged engine characterized by preparing the 
exhaust air reflux path which makes a part of exhaust gas flow back in an engine inhalation-of-air 
system from the inside of the flueway of the turbine upstream. 

[Claim 9] The turbo supercharged engine characterized by establishing a flowing back agency change 
means to change the upper edge of an exhaust air reflux path to either of the flueways of the upstream of 
a turbine, or the downstream, and to connect in claim 8. 

[Claim 10] In claim 9 in an engine inhalation-of-air path The blower which drives in a turbine and 
pressurizes inhalation of air is arranged, and the down-stream edge of an exhaust air reflux path is 
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connected to the inhalation-of-air path of the downstream of this blower. While making it connect with 
the flueway of the turbine downstream in an engine low load low rotation field, the upper edge of the 
above-mentioned exhaust air reflux path The turbo supercharged engine characterized by establishing 
the control means which controls a flowing back agency change means to make it connect with the 
flueway of the turbine upstream in an engine high rotation region. 

[Claim 1 1] The turbo supercharged engine characterized by establishing the control means which 
controls a flowing back agency change means to make it connect with the flueway of the turbine 
downstream in an engine heavy load region in claim 9 while connecting the upper edge of an exhaust air 
reflux path to the flueway of the turbine upstream in an engine low load region. 
[Claim 12] In claim 1 1 in an engine inhalation-of-air path The blower which drives in a turbine and 
pressurizes inhalation of air is arranged. A reflux place change means to change the down-stream edge 
of an exhaust air reflux path to either of the inhalation-of-air paths of the upstream of the above- 
mentioned blower or the downstream, and to connect is established. A control means The turbo 
supercharged engine characterized by being what controls the above-mentioned reflux initiative means 
by the engine heavy load quantity rotation field to connect the down-stream edge of the above- 
mentioned exhaust air reflux path to the inhalation-of-air path of the blower upstream. 
[Claim 13] The exhaust valve which opens at an early stage in claim 4 or 8 is a turbo supercharged - 
engine characterized by being a minor diameter rather than other exhaust valves. 
[Claim 14] The amount of lifts of the exhaust valve which opens at an early stage in claim 4 or 8 is a 
turbo supercharged engine characterized by being smaller than other exhaust valves. 
[Claim 15] The valve-opening period of the exhaust valve which opens at an early stage in claim 4 or 8 
is a turbo supercharged engine characterized by being set up shorter than other exhaust valves. 
[Claim 16] The turbo supercharged engine characterized by forming a cooling means to cool the 
circulating exhaust air reflux gas in the exhaust air reflux path in claim 5 or 8. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention drives a blower in the turbine rotated with exhaust gas, and 
relates to the engine which equipped the turbosupercharger which performs the supercharge to an 
engine. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a turbo supercharged engine, it has the 1st 
flueway which leads exhaust air to the turbine of a turbosupercharger, and the 2nd flueway which 
bypasses a turbine and leads exhaust air to the downstream, and what set up the valve-opening period of 
the 1st exhaust valve which opens and closes the 1st flueway of the above to a combustion chamber 
earlier than the 2nd exhaust valve by the side of the 2nd flueway is known so that it may be indicated by 
JP,59-128920,A. 

[0003] the above-mentioned thing ~ the valve-opening period of the 1st exhaust valve - every gas 
column - like an expansion line - from - it will be set up by past [ as an exhaust air line ] near [ which 
shifts like an exhaust air line ] the bottom dead point, and engine exhaust air energy can be given to a 
turbine very effectively by the high-pressure-pumping gas (blowdown gas) spouted to valve opening, 
simultaneously the 1st flueway. On the other hand, the valve-opening period of the 2nd exhaust valve is 
set up from past [ as an exhaust air line ] for every gas column even near the top dead center which shifts 
like an inhalation-of-air line, and the exhaust gas which was not able to be discharged from the 1st 
exhaust valve of the above bypasses a turbine by the 2nd flueway, and is discharged. 
[0004] Therefore, as the supercharge effectiveness in an engine low rotation region is heightened using 
the small turbine of low capacity, while being able to aim at torque enhancement in a low rotation 
region, the loss of power by exhaust-gas-pressure rise in a high rotation region is avoidable. 
[0005] Moreover, in the above-mentioned conventional turbo supercharged engine, the catalytic 
converter is formed in the 2nd flueway and the unburnt hydrocarbon (HC) discharged from the 
combustion chamber which became low voltage comparatively the second half like an exhaust air line in 
the gasoline engine can be effectively purified now. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, generally, when the valve-opening period of the 
1st exhaust valve is set up earlier than the 2nd exhaust valve like the above-mentioned conventional 
turbo supercharged engine, most exhaust gas is discharged from the 1st flueway which opens at an early 
stage in an engine low rotation region (refer to drawing 3 and drawing 4 ). that is, ~ the time of the 
engine being for example, idle operational status - the exhaust gas from each gas column - almost - 
the 1st flueway - flowing - **** - the flow rate of the 2nd flueway - **** - it is small. 
[0007] However, the catalytic converter is arranged in the 2nd flueway in the above-mentioned 
conventional turbo supercharged engine. For this reason, for example at the time of engine starting by 
non-standby, since time amount will be considerably taken before the warming-up effectiveness of the 
catalytic converter by exhaust gas will be very low and this catalytic converter will be in the standby 
which demonstrates original purification capacity, there is room to raise the exhaust air emission at the 
time between the engine colds. 

[0008] This invention is made in view of these many points, a valve-opening stage arranges a turbine in 
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tHe 1st flueway set up at an early stage, elaborates arrangement of a catalytic converter in the turbo 
supercharged engine which aimed at torque enhancement in a low rotation region, and improvement in 
the scavenging-air nature in a high rotation region, and the place made into the purpose has it in ****** 
which raises the exhaust air emission at the time between the engine colds. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it was made to raise 
the warming-up nature of a catalyst with the solution means of this invention, because a valve-opening 
stage is set up at an early stage and arranges a catalytic converter to the 1st flueway where the exhaust 
gas flow rate in an engine low rotation region is large. 

[0010] It is premised on the turbo supercharged engine by which opening of two or more exhaust air 
ports which are open for free passage to the flueway which carries out mutually-independent to an 
engine gas column internal combustion glow room is carried out, two or more exhaust valves with 
which valve-opening stages differ mutually were arranged in this each exhaust air port, and the turbine 
of a turbosupercharger was specifically arranged in the 1st flueway which is open for free passage to the 
exhaust valve which opens at the early stage of them by invention according to claim 1. And the 2nd 
flueway which is open for free passage to exhaust valves other than the exhaust valve which opens at the 
above-mentioned early stage is prepared so that a steam turbine may be bypassed and exhaust gas may 
be discharged, and it is considered as the configuration in which the catalytic converter is arranged in the 
turbine downstream of the 1st flueway of the above. 

[001 1] According to this configuration, since the catalytic converter is arranged in the 1st flueway, for 
example in low-engine-speeds regions, such as idle operational status, almost all exhaust gas will 
circulate a catalytic converter, and can make a catalytic converter standby at an early stage extremely by 
this also at the time of engine starting between the colds. Therefore, ****** w hich raises the exhaust air 
emission at the time between the engine colds is made. Moreover, since the catalytic converter is 
arranged in the turbine downstream, it is reliable. 

[0012] Moreover, since exhaust gas comes to be discharged from the 2nd flueway in a high-engine- 
speeds region, the maximum stream flow of the exhaust gas in the 1st flueway of the above does not 
become not much large. For this reason, the thing of small capacity can be comparatively used as the 
above-mentioned catalytic converter, and fall of the cost reduction of a catalyst and ventilation 
resistance and further improvement in early warming-up nature are achieved in connection with this. 
[0013] Furthermore, by not arranging a catalytic converter in the 2nd flueway, ventilation resistance is 
reduced and improvement in the scavenging-air nature in a high-engine-speeds region is achieved. 
[0014] In invention according to claim 2, the turbine downstream catalytic converter in invention 
according to claim 1 shall have the function which purifies the nitrogen oxides under exhaust air at least 
in the state of Lean with a larger air- fuel ratio than theoretical air fuel ratio. If most exhaust gas will pass 
a turbine downstream catalytic converter in the low load low rotation field of the engine regularly used 
during operation of a car and this invention is applied to a diesel power plant by this, the nitrogen oxides 
(NOx) under exhaust air which is easy to generate in a low load low rotation field can be purified very 
effectively. 

[0015] In invention according to claim 3, the 1st flueway and the 2nd flueway in invention according to 
claim 1 or 2 shall have gathered by the downstream, and shall form the set section side catalytic 
converter which has the function which purifies the unburnt hydrocarbon (HC), the carbon monoxide 
(CO), and nitrogen oxides (NOx) under exhaust air in this set section. By this, by forming a set section 
side catalytic converter in the exhaust air downstream separately, capacity of the turbine downstream 
catalytic converter formed in the 1st flueway can be made that much small, and early warming-up nature 
can be raised further. 

[0016] In invention according to claim 4, the exhaust air reflux path which makes a part of exhaust gas 
flow back in an inhalation-of-air system from the inside of the 1st flueway of the upstream of a turbine 
downstream catalytic converter shall be prepared in invention of any one publication of claim 1-3. 
[0017] By this, in the low load low rotation field of the engine regularly used during operation of a car, 
most exhaust gas circulates the 1st flueway, a turbine downstream catalytic converter commits an air 
diaphragm, and the exhaust gas pressure of the upstream increases. For this reason, the amount of 
exhaust air reflux attracted by differential pressure with an inspired air flow path is fully securable. 
When it applies to a diesel power plant especially, reduction of the NOx yield in a low load low rotation 
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field is achieved by securing the amount of exhaust air reflux. 

[0018] In invention according to claim 5, the upper edge of the exhaust air reflux path in invention 
according to claim 4 shall be connected to the 1st flueway between a turbine and a turbine downstream 
catalytic converter. 

[0019] By this, by taking out exhaust air reflux gas from the downstream of a turbine, since the 
temperature of exhaust air reflux gas becomes low compared with the case where it takes out from the 
upstream of a turbine, an engine combustion temperature can be reduced relatively and an NOx yield 
can be reduced further. Moreover, when fluctuation of the amount of exhaust air reflux under the effect 
of exhaust air pulsation is also controlled, since exhaust gas does not escape to an exhaust air reflux path 
like [ in the case of taking out from the upstream of a turbine ], decline in the supercharge effectiveness 
by this is avoidable. 

[0020] In invention according to claim 6, the valve-opening stage of the exhaust valve which opens at an 
early stage in invention according to claim 5 is set as the crank angle range of 70 degrees in front of 60 
degrees - a bottom dead point in front of the bottom dead point. Since the combustion gas of the 
telophase of like an expansion line circulates the 1st flueway and is supplied to a turbine by this, a part 
of combustion energy can be directly given to a turbine now, and supercharge effectiveness will become 
very high. 

[0021] In invention according to claim 7, the upper edge of the exhaust air reflux path in invention 
according to claim 4 shall be connected to the 1st flueway of the turbine upstream. By this, by the 
upstream of a turbine, since exhaust gas pressure is high compared with the downstream, the amount of 
exhaust air reflux attracted by the inspired air flow path can be increased that much. 
[0022] It is premised on the turbo supercharged engine by which opening of two or more exhaust air 
ports which are open for free passage to the flueway which carries out mutually-independent to an 
engine gas column internal combustion glow room is carried out, two or more exhaust valves with 
which valve-opening stages differ mutually were arranged in this each exhaust air port, and the turbine 
of a turbosupercharger was arranged in the flueway which is open for free passage to the exhaust valve 
which opens at the early stage of them in invention according to claim 8. And it considers as the 
configuration which prepares the exhaust air reflux path which makes a part of exhaust gas flow back in 
an engine inhalation-of-air system from the flueway of the upstream of the above-mentioned turbine. 
[0023] Since according to this configuration it circulates to a flueway through the exhaust valve which 
most exhaust gas opens at an early stage in the low load low rotation field of the engine regularly used 
during operation of a car and the exhaust gas pressure of the turbine upstream fully increases, a lot of 
exhaust air reflux gas can be flowed back in an engine inhalation-of-air system. It is this, for example, 
when it applies to a diesel power plant, the NOx yield in a low load low rotation field can be reduced 
sharply. 

[0024] In invention according to claim 9, a flowing back agency change means to change the upper edge 
of an exhaust air reflux path to either of the flueways of the upstream of a turbine or the downstream, 
and to connect shall be established in invention according to claim 8. If the upper edge of an exhaust air 
reflux path is changed to the downstream of a turbine with a flowing back agency change means and it 
connects by this, the same operation effectiveness as invention according to claim 5 will be acquired. 
[0025] In invention according to claim 10, in the inhalation-of-air path of the engine in invention 
according to claim 9 The blower which drives in a turbine and pressurizes inhalation of air is arranged, 
and the down-stream edge of an exhaust air reflux path is connected to the inhalation-of-air path of the 
downstream of this blower. It considers as the configuration in which the control means which controls a 
flowing back agency change means to connect the upper edge of this exhaust air reflux path to the 
flueway of the turbine upstream in an engine high rotation region while making it connect with the 
flueway of the turbine downstream in an engine low load low rotation field is prepared. 
[0026] By this, a turbo charger is not performed in an engine low load low rotation field, but since the 
intake pressure in the blower lower stream of a river of an inhalation-of-air path is low, the exhaust air 
reflux gas of sufficient flow rate can be attracted even from the flueway of the downstream of a turbine. 
On the other hand, since the intake pressure of a blower lower stream of a river becomes high by the 
turbo charger in a high rotation region, even if it is a turbo charger field, the amount of exhaust air reflux 
is securable, as exhaust air reflux gas is taken out from the turbine upstream with more high exhaust gas 
pressure. 
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[0*027] By invention according to claim 1 1, by this in which the control means which controls a flowing 
back agency change means to connect the upper edge of the exhaust air reflux path in invention 
according to claim 9 to the flueway of the turbine downstream in an engine heavy load region while 
making it connect with the flueway of the turbine upstream in an engine low load region is prepared, 
since the effect of exhaust-air pulsation is comparatively small, exhaust-air reflux gas can be taken out 
from the flueway of the turbine upstream in large quantities in an engine low load region. On the other 
hand, in an engine heavy load region, the effect of exhaust air pulsation becomes large relatively, and 
there is a possibility that the amount of exhaust air reflux may be changed by this, and a controllability 
may get worse. So, in this invention, as exhaust air reflux gas is taken out from the flueway of the 
turbine downstream, aggravation of the controllability under the effect of the above-mentioned exhaust 
air pulsation can be prevented. 

[0028] In invention according to claim 12, in the inhalation-of-air path of the engine in invention 
according to claim 1 1 The blower which drives in a turbine and pressurizes inhalation of air is arranged. 
A reflux place change means to change the down-stream edge of an exhaust air reflux path to either of 
the inhalation-of-air paths of the upstream of the above-mentioned blower or the downstream, and to 
connect is established. A control means The above-mentioned reflux initiative means shall be controlled 
by the engine heavy load quantity rotation field to connect the down-stream edge of the above- 
mentioned exhaust air reflux path to the inhalation-of-air path of the blower upstream. 
[0029] The amount of exhaust air reflux is securable by changing the down-stream edge of an exhaust 
air reflux path to the inhalation-of-air path of the above-mentioned blower upstream, and connecting by 
this, since the intake pressure of the blower downstream becomes high by the turbo charger and exhaust 
air reflux gas cannot fully be attracted from the flueway of the turbine downstream in an engine heavy 
load quantity rotation field, canceling aggravation of the controllability under the effect of exhaust air 
pulsation. 

[0030] Let the exhaust valve in invention according to claim 4 or 8 which opens at an early stage be the 
thing of a minor diameter rather than other exhaust valves in invention according to claim 13. By this, 
the diameter of other exhaust valves can be enlarged relatively, the total passage cross-sectional area 
over the full open valve period of the valve-opening point in time of other exhaust valves opened late 
relatively to a clausilium time can be enlarged enough, and, thereby, improvement in engine scavenging- 
air nature can be aimed at. 

[0031] Let the amount of lifts of the exhaust valve which opens at an early stage in invention according 
to claim 4 or 8 be a thing smaller than other exhaust valves in invention according to claim 14. By this, 
the amount of lifts of other exhaust valves can be enlarged relatively, and improvement in engine 
scavenging-air nature can be aimed at like invention according to claim 12. 

[0032] In invention according to claim 15, the valve-opening period of the exhaust valve which opens at 
an early stage in invention according to claim 4 or 8 is set up shorter than other exhaust valves. By this, 
the valve-opening period of other exhaust valves can be set up for a long time relatively, and 
improvement in engine scavenging-air nature can be aimed at like invention according to claim 12. 
[0033] In invention according to claim 16, a cooling means to cool the circulating exhaust air reflux gas 
shall be formed in the exhaust air reflux path in invention according to claim 5 or 8. Since temperature 
of exhaust air reflux gas can be made low and an engine combustion temperature can be reduced by this, 
an NOx yield can be reduced further. 
[0034] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0035] (Operation gestalt 1) Drawing 1 shows the whole turbo supercharged-engine A configuration 
concerning the operation gestalt 1 of this invention. This engine A is a serial 4-cylinder diesel power 
plant, and an engine speed generates a horsepower output in about 4000 rotation extent. 
[0036] In this drawing, although 1 is the engine with which four gas columns 2, 2, 2, and 2 were formed 
and not being illustrated, in each gas column 2, the piston is fitted in possible [ reciprocation ], and 
partition formation of the combustion chamber is carried out by this piston into each gas column 2. the 
cylinder head of the above-mentioned engine 1 ~ on the other hand (right-hand side of drawing) - **** 
- two inlet valves 4 and 4 which open and close two suction ports 3 and 3 which carry out opening, and 
these suction ports 3 and 3, respectively are formed in the above-mentioned combustion chamber top 
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face every gas column 2, and the exhaust air port [ of the 1st and 2nd ** ] 5 and 6, 1st, and 2nd two 
exhaust valves 7 and 8 are similarly formed in another side (left-hand side of drawing). This 2nd exhaust 
valve 8 is made into the thing of a major diameter rather than the 1st exhaust valve 7, and the passage 
cross section at the time of valve opening of the 2nd exhaust air port 6 is larger than the 1st exhaust air 
port 5. The fuel injection valve 9 which injects a direct fuel to a combustion chamber is formed in the 
abbreviation center section on the above-mentioned top face of a combustion chamber. 
[0037] Moreover, 10 is an inhalation-of-air path which supplies inhalation of air to each above- 
mentioned gas column 2. While the down-stream edge of this inhalation-of-air path 10 has branched to 
four and a combustion chamber is open for free passage every gas column 2 with the above-mentioned 
suction ports 3 and 3, an upper edge is connected to the air cleaner which is not illustrated, and the 
blower 1 1 which drives in the below-mentioned turbine 16 in that lower stream of a river, and 
pressurizes inhalation of air, the intercooler 12 which cools the inhalation of air pressurized by this 
blower 11, and the surge tank 13 are formed sequentially from the upstream. 

[0038] On the other hand, 15 and 18 are flueways which discharge exhaust gas from each gas column, 
respectively, and the upper edge of the 1st flueway 15 has branched to four, and is opened for free 
passage by the combustion chamber through the 1st exhaust air port 5 every gas column 2. The turbine 
16 rotated with the exhaust gas which flows in casing 16a, and the Lean NOx catalyst (turbine 
downstream catalytic converter) 17 which carries out reduction purification of NOx under exhaust air 
also in the state of air-fuel ratio Lean are arranged in this 1st flueway 1. The turbosupercharger which 
consists of the above-mentioned turbine 16 and a blower 11 is [ for the low speeds at which the diameter 
of a turbine 16, thickness, or its both were designed small ] small so that the supercharge engine 
performance when the exhaust air rate of flow is low may become high. 

[0039] Moreover, constitute the catalyst bed on the front face of a wall of the cordierite support of the 
shape for example, of a honeycomb from a zeolite, what supported noble metals, such as transition 
metals, such as Iron Fe, Cobalt Co, Copper Cu, and Nickel nickel, Iridium Ir, or Platinum Pt, to the 
zeolite is used, and the above-mentioned Lean NOx catalyst 17 makes HC and NOx under exhaust air 
react also in the state of air-fuel ratio Lean, and understands NOx a returned part. Let this Lean NOx 
catalyst 17 be the thing of ****** like the after-mentioned. 

[0040] While the upper edge of the 2nd flueway 18 of the above branches to four like the 1st flueway 15 
and a combustion chamber is open for free passage through the 2nd exhaust air port 6 every gas column 
2, the down-stream edge joins the part of the downstream rather than the Lean NOx catalyst 17 in the 1st 
flueway 15 of the above. Rather than this unification section (set section), the main catalyst (set section 
side catalytic converter) 20 which purifies a particulate in HC, CO, and the NOx list in exhaust gas is 
arranged in the flueway 19 of the downstream, and after purifying the exhaust gas from the 1st and 2nd 
flueways 15 and 18 of the above, it emits into atmospheric air. 

[0041] Furthermore, multipoint connection of the 1st flueway 15 of the above is carried out to the upper 
edge of the exhaust air reflux path 22 which makes a part of exhaust gas flow back to an inspired air 
flow path between the turbine 16 and the Lean NOx catalyst 17. It connects with the downstream of the 
intercooler 12 in the inhalation-of-air path 10, and the cooler 23 which carries out heat exchange of the 
circulating reflux exhaust gas to the open air, and is cooled to that middle, and the exhaust-air reflux 
control valve 24 of the electric type in which opening adjustment is possible are arranged, and the down- 
stream edge of this exhaust-air reflux path 22 is made to flow back to the inhalation-of-air path 10, 
controlling the flow by the exhaust-air reflux control valve 24 cooling a part of exhaust gas of the 1st 
flueway 15 by the cooler 23. In addition, the down-stream edge of the above-mentioned exhaust air 
reflux path 22 may be connected to drawing 1 for the upstream of a blower 1 1, as a dotted line shows. 
[0042] And in turbo supercharged-engine [ of this invention constituted in this way ] A, the 1st exhaust 
valve 7 and 7 and the valve-opening period of - which open and close the 1st flueway 15 in which the 
turbine 16 was arranged to a combustion chamber are set up at an early stage rather than the 2nd exhaust 
valve 8 and 8 and --. 

[0043] Concretely the closing motion period of the inlet valves 3 and 3 in each gas column 2, the 1st 
exhaust valve 7, and the 2nd exhaust valve 8 it is shown in drawing 2 - as - the valve-opening stage 
EOl of the 1st exhaust valve 7 - a bottom dead point (BDC) - front - at 60 degrees the clausilium 
stage EC 1 -- a top dead center (TDC) - front ~ 70 degrees - moreover, the valve-opening stage E02 of 
the 2nd exhaust valve 8 - a bottom dead point (BDC) - back ~ 30 degrees - the clausilium stage EC 2 
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--a top dead center (TDC) back -- it is set as 10 degrees, respectively, on the other hand - the valve- 
opening stage 10 of two inlet valves 3 and 3 - both - a top dead center (TDC) - front -- 5 times - the 
same -- the clausilium stage IC -- a bottom dead point (BDC) -- back - it is set as 45 degrees. That is, 
only the 1st exhaust valve 7 which opened in front of the bottom dead point is opening, high-pressure- 
pumping gas (blowdown gas) circulates from a combustion chamber to the 1st flueway 15, and the first 
about 1/3 period which can be set like an exhaust air line is sent to a turbine 16 in the meantime. There 
is a period which the 1st exhaust valve 7 and the 2nd exhaust valve 8 overlap in the middle, and opens 
as the continuing exhaust air line, and after the 1st exhaust valve 7 closes the valve, only the 2nd exhaust 
valve 8 is opening the rest, and the exhaust gas of a combustion chamber which became low voltage 
comparatively circulates to the 2nd flueway 18, bypasses a turbine 16, and is discharged by the flueway 
19 of the downstream. 

[0044] Thus, all the blowdown gas that is as **** of energy can be sent to a turbine 16, and engine 
exhaust air energy can be collected effectively. The 2nd exhaust valve 8 is made into the thing of a 
major diameter, the total passage cross section over the full open valve period of a valve-opening point 
in time to a clausilium time is large enough, moreover, since circulation resistance of the exhaust gas in 
the 2nd flueway 18 is small, an exhaust air line can fully discharge the comparatively low-pressure 
exhaust gas of the second half from the 2nd flueway 18, and engine scavenging-air nature is very good. 
Furthermore, with this operation gestalt, since the valve-opening stage 10 1 of the 1st exhaust valve 7 is 
set up quite early in front of a bottom dead point, the combustion energy of the telophase of like an 
expansion line can be given to a turbine 16, and supercharge effectiveness will become very high. 
[0045] Although the exhaust gas total flow will increase with the rise of an engine speed as shown in 
drawin g 3 if here explains change of the exhaust air flow rate in the 1st and 2nd flueways 15 and 18 of 
the above in more detail, increase of the exhaust gas flow rate of the 1st flueway 15 becomes leveling 
off from the middle, as an alternate long and short dash line shows to this drawing, and the flow rate of 
the 2nd flueway 18 increases in connection with this. In the low rotation region of the engine with which 
this is because the valve-opening time amount per 1 cycle of each 1st and 2nd exhaust valves 7 and 8 
becomes short with the rise of an engine speed, and valve-opening time amount becomes long relatively 
If an engine speed increases and valve-opening time amount becomes short relatively while most 
exhaust gas is discharged from the 1st flueway which opens at an early stage, ** and its exhaust gas 
flow rate will increase so that the exhaust gas which was not able to be discharged from the 1st flueway 
15 may be discharged from the 2nd flueway 18. 

[0046] That is, while it changes according to an engine speed as the above 1st and the exhaust gas flow 
rate rate in each 2nd flueway 1 5 and 1 8 are shown in drawing 4 , and a flow rate rate [ in / in lower 
rotation / the 1st flueway 15 ] becomes high, a flow rate rate [ in / in higher rotation / the 2nd flueway 
18 ] becomes high. Therefore, in a low-engine-speeds region, most exhaust gas comes to be supplied to 
a turbine 16 through the 1st flueway 15, and an engine response good also in a low rotation region is 
obtained taking advantage of the property of a small turbosupercharger. Moreover, in a high-engine- 
speeds region, since more than one half of exhaust gas bypasses a turbine 16 and it is discharged through 
the 2nd flueway 18, too much rise of the exhaust gas pressure in the turbine 16 upstream is controlled, 
and improvement in an output is achieved by reduction of a pumping loss. 

[0047] Furthermore, it changes, as the exhaust gas total flow in each 1st and 2nd flueways 15 and 18 is 
shown in drawing 5 , corresponding to an engine load, and most exhaust gas is discharged from the 1st 
flueway 15 in a low load region. 

[0048] Therefore, the 1st description of this invention is in consideration of the change property of the 
exhaust gas flow rate like **** to have opted for arrangement of the Lean NOx catalyst 17 grade in an 
exhaust air system. That is, by having arranged the Lean NOx catalyst 17 in the 1st flueway 15, since 
the abbreviation whole quantity of exhaust gas can be circulated for the Lean NOx catalyst 17 and the 
Lean NOx catalyst 17 can be extremely made into standby at an early stage by this in the idle 
operational status immediately after engine starting etc. also at the time of engine starting between the 
colds, improvement in the exhaust air emission at the time between the engine colds is achieved. 
[0049] Moreover, NOx under exhaust air which most exhaust gas will pass the Lean NOx catalyst 17, 
and is easy to generate in a low load low rotation field also in the low load low rotation field of the 
engine regularly used during operation of a car can fully be purified. In addition, in order to promote 
reduction purification of NOx in the Lean NOx catalyst 17, the exhaust air line which the 1st exhaust 
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valve 7 is opening injects the fuel of a minute amount in the first half, and he is trying to raise HC 
concentration under exhaust air every gas column 2. 

[0050] On the other hand, in an engine high rotation region, since more than one half of exhaust gas 
circulates the 2nd flueway 18, the exhaust gas flow rate in the 1st flueway 15 seldom increases (refer to 
drawin g 3 ). That is, since the maximum stream flow of the exhaust gas which circulates the Lean NOx 
catalyst 17 does not become so large, a comparatively small catalyst can be used and fall of the cost 
reduction of a catalyst and ventilation resistance and further improvement in early warming-up nature 
are achieved in connection with this. And since the exhaust gas flow rate at the time of high engine 
speeds does not become not much large, too much rise of whenever [ catalyst temperature ] is 
controlled, and endurance improves. Furthermore, the endurance of the above-mentioned Lean NOx 
catalyst 17 improves further by being prepared in the lower stream of a river of a turbine 16. That is, in a 
diesel power plant, NOx under exhaust air which is easy to generate in the low load low rotation field 
regularly used during operation of a car can be purified effectively. 

[0051] Next, the 2nd description of this invention is making it make a part of exhaust gas flow back to 
an inspired air flow path from the 1st flueway 15 where exhaust gas pressure is increasing with early 
valve opening also in a low rotation region, and is having fully secured the amount of exhaust air reflux, 
and having controlled discharge of NOx. 

[0052] Namely, with this operation gestalt, the upper edge of the exhaust air reflux path 22 is connected 
to the upstream of the Lean NOx catalyst 17 in the 1st flueway 15. In the low load low rotation field of 
the engine regularly used during operation of a car like **** When most exhaust gas flows to the 1st 
flueway 15 of the above, since the Lean NOx catalyst 17 commits an air diaphragm, the exhaust gas 
pressure of the upstream of this RIN NOx catalyst 17 increases, and the amount of exhaust air reflux 
attracted by this by differential pressure with an inspired air flow path can fully be secured. 
[0053] Since engine scavenging-air nature is raised like **** in that case, the hot residual gas of a 
combustion chamber has decreased extremely, and the temperature of a combustion chamber is falling 
relatively. Moreover, since there is very little residual gas and the amount of exhaust air reflux to the 
part combustion chamber increases, the heat capacity of the inhalation of air in a combustion chamber 
can be raised, and combustion temperature [ / near the compression top dead center ] can be reduced. 
Therefore, in the low load low rotation field of the engine regularly used during operation of a car, the 
amount of exhaust air reflux can fully be secured, and generating of NOx can be controlled. 
[0054] Here, when causing the fall of engine power by the fall of an oxygen density generally although 
an NOx yield can be reduced if exhaust air reflux capacity is increased too much, it is known that the 
yield of a smoke will increase. Therefore, if it is going to enlarge the amount of exhaust air reflux to the 
maximum extent for NOx reduction, avoiding generating of a smoke certainly, it is necessary to adjust 
the amount of exhaust air reflux very with high precision. 

[0055] However, the rise of the exhaust gas pressure of the turbine upstream becomes the hindrance of 
exhaust air, in a turbo supercharged engine, as engine volume efficiency shows drawing 6 as a property 
a, it usually falls with the rise of exhaust gas pressure, and the amount of exhaust air reflux also falls in 
connection with this. That is, since the amount of exhaust air reflux was changed by fluctuation of the 
exhaust gas pressure of the turbine upstream, only the part of this fluctuation needed to give allowances 
and needed to set up the amount of exhaust air reflux fewer. 

[0056] On the other hand, with this operation gestalt, since the exhaust gas of a combustion chamber is 
discharged from the 2nd flueway 18 even if exhaust gas pressure goes up in the upstream of a turbine 
16, as shown in above-mentioned drawing 6 as a property b, engine volume efficiency hardly falls but 
becomes the value of the abbreviation regularity by change of exhaust gas pressure. Therefore, there is 
almost no fluctuation of the amount of exhaust air reflux accompanying change of exhaust gas pressure, 
and the amount of exhaust air reflux can be greatly set up in the range which a smoke does not generate 
to the maximum extent. By this, the reduction effectiveness of the NOx yield by exhaust air reflux can 
be raised to the maximum. 

[0057] Furthermore, since the temperature of exhaust air reflux gas becomes low relatively compared 
with the case where it is made to flow back from the upstream of a turbine 16 since the upper edge of the 
exhaust air reflux path 22 is connected to the lower stream of a river of a turbine 16 and the blowdown 
gas of elevated-temperature high pressure does not flow back directly, and it is moreover cooled by the 
cooler 23 and an engine combustion temperature is reduced relatively, the yield of NOx can be reduced 
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further. Moreover, when fluctuation of the amount of exhaust air reflux under the effect of exhaust air 
pulsation is also controlled, since blowdown gas does not escape to the exhaust air reflux path 22 like 
[ in the case of making it flow back from the upstream of a turbine 16 ], decline in the supercharge 
effectiveness by this is avoidable. 

[0058] In addition, with this operation gestalt, although the upper edge of the exhaust air reflux path 22 
is connected to the downstream of the turbine 16 of the 1st flueway 15 like ****, as shown in drawing 
7 , you may connect with the upstream of a turbine 16. If it does in this way, since exhaust gas pressure 
becomes high compared with the downstream, the upstream of a turbine 16 can realize a lot of exhaust 
air reflux compared with the above-mentioned operation gestalt 1. 

[0059] (Operation gestalt 2) Drawing 8 shows turbo supercharged-engine A concerning the operation 
gestalt 2 of this invention (since the engine A of this operation gestalt 2 is constituted like the thing of 
the operation gestalt 1, and abbreviation, only a part which gives the same sign to the same part 
hereafter, and is different is explained to a detail), this operation gestalt 2 the thing of the operation 
gestalt 1 - in addition, the flowing back agency selector valve 30 which changes the upper edge of the 
exhaust air reflux path 22 to either the upstream of the turbine 16 in the 1st flueway 15 or the 
downstream, and connects is formed, and it is made to carry out change actuation of the above- 
mentioned flowing back agency selector valve 30 by ECU (Electronic Control Unit)31 as a control 
means according to engine operational status. 

[0060] Namely, the upper edge of the above-mentioned exhaust air reflux path 22 has branched to two. 
By change actuation of the flowing back agency selector valve 30 which one fork road 22a is connected 
to the upstream of the turbine 16 in the 1st flueway 15, and fork road 22b of another side is connected to 
the lower stream of a river of a turbine 16, and was arranged in the above-mentioned tee Either the 
upstream of the turbine 16 in the 1st flueway 15 of the above or the downstream is alternatively open for 
free passage. 

[0061] Moreover, the above ECU 31 is constituted by the microcomputer etc., and while each output 
signal from the rotational frequency sensor 32 which detects an engine speed, and accelerator sensor 
which detects operator's accelerator control input 33 grade is inputted, it outputs a control signal to the 
above-mentioned flowing back agency selector valve 30. 

[0062] If the concrete control by the above ECU 31 is explained based on drawing 9 , at a step SA 1, it 
will judge first whether an engine is in an exhaust air reflux field. This exhaust air reflux **** is a field 
where that supercharge degree is very low, although the low load low rotation field (non-supercharging 
field) of the engine with which it was not beforehand set up based on the engine speed detected by the 
engine-speed sensor 32 and the accelerator control input detected by the accelerator sensor 33, and a 
turbo charger is not performed, and a turbo charger are performed as shown in drawing 10 . Since 
reduction of the NOx yield by supercharge can seldom expect, he is trying to aim at reduction of an NOx 
yield by exhaust air reflux in this exhaust air reflux ****. 

[0063] And if judged with NO which is not exhaust air reflux ****, while carrying out a return, if 
judged with YES which is exhaust air reflux ****, it will progress to a step SA 2, and judges whether it 
is a non-supercharging field shortly like the above-mentioned step SA 1. And if judged with YES which 
is a non-supercharging field, it will progress to a step SA 3. If it is judged with NO which is not a non- 
supercharging field while connecting the upper edge of the exhaust air reflux path 22 to the downstream 
of the turbine 16 in the 1st flueway 15 by actuation of the flowing back agency selector valve 30, it will 
progress to a step SA 4. The upper edge of the exhaust air reflux path 22 is connected to the upstream of 
the turbine 16 in the 1st flueway 15 by actuation of the flowing back agency selector valve 30. 
[0064] Therefore, according to the above-mentioned operation gestalt 2, by taking out exhaust air reflux 
gas from the inside of the 1st flueway 15 of the turbine 16 downstream by actuation of the flowing back 
agency selector valve 30, and trying to make the blower 1 1 downstream of the inhalation-of-air path 10 
flow back in a non-supercharging field, since the intake pressure in the inhalation-of-air path 10 of the 
blower 1 1 downstream is low, the exhaust air reflux gas of sufficient flow rate can be attracted even 
from the downstream of a turbine 16. Moreover, like the above-mentioned operation gestalt 1, since the 
temperature of exhaust air reflux gas becomes low relatively, reduction of the NOx yield by the fall of 
an engine combustion temperature is achieved, fluctuation of the amount of exhaust air reflux under the 
effect of exhaust air pulsation is also controlled, and decline in supercharge effectiveness is avoided 
further. 
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[0065] On the other hand, in a turbo charger field, since the intake pressure of the blower 1 1 
downstream inhalation-of-air path 10 becomes high, in the 1st flueway 15, by taking out exhaust air 
reflux gas and making it flow back from the turbine 16 high upstream of exhaust gas pressure compared 
with the downstream, even if it is a turbo charger field, the amount of exhaust air reflux can be secured, 
and, therefore, reduction of the NOx yield by exhaust air reflux is achieved. 

[0066] (Operation gestalt 3) Drawing 1 1 shows turbo supercharged-engine A concerning the operation 
gestalt 3 of this invention (since the engine A of this operation gestalt 3 is constituted like the operation 
gestalt 1 or the thing of 2, and abbreviation, only a part which gives the same sign to the same part 
hereafter, and is different is explained to a detail), this operation gestalt 3 — the thing of the operation 
gestalt 2 - in addition, a reflux place change means to change the down-stream edge of the exhaust air 
reflux path 22 to either the upstream of the blower 1 1 in the inhalation-of-air path 10 or the downstream, 
and to connect is established, and it is made to carry out change actuation by ECU (Electronic Control 
Unit)31 according to engine operational status. 

[0067] Namely, the above-mentioned exhaust air reflux path 22 has branched to two by the downstream 
of the exhaust air reflux control valve 24. While one fork road 22c is connected to the upstream of the 
blower 1 1 in the inhalation-of-air path 10, 22d of fork roads of another side is connected to the lower 
stream of a river of a blower 1 1, in addition the above-mentioned exhaust air reflux control valve 24 
adjusts the flow rate of exhaust air reflux gas It has the configuration as a reflux place change means 
which changes the circulating point to above-mentioned fork roads [ 22c and 22d ] either. Furthermore, 
the above ECU 31 outputs a control signal also to the above-mentioned exhaust air reflux control valve 
24 like the flowing back agency selector valve 30. 

[0068] If the concrete control by the above ECU 31 is explained based on drawing 12 , the step SB 1 in 
this drawing, and a step SB 2 At the step SB 3 which progressed by being judged with YES which it is 
the same as that of the step SA 1 in the operation gestalt 2, and a step SA 2, and is a non-supercharging 
field at the above-mentioned step SB 2 The upper edge of the exhaust air reflux path 22 is connected to 
the downstream of the turbine 16 in the 1st flueway 15 by actuation of the flowing back agency selector 
valve 30, and it is made to make exhaust air reflux gas flow back to the downstream of the blower 1 1 in 
the inhalation-of-air path 10 by the exhaust air reflux control valve 24 at the continuing step SB 4. 
[0069] That is, the non-supercharging field is equivalent to the engine low load region, and since the 
effect of exhaust air pulsation is comparatively small even if it is the upstream of a turbine 16, exhaust 
air reflux gas can be taken out from the turbine 16 upstream in the 1st flueway 15 in large quantities. In 
the low load low rotation field of the engine which cannot expect reduction of the NOx yield by the 
turbo charger by this, the NOx reduction effectiveness by exhaust air reflux is heightened. 
[0070] The upper edge of the exhaust air reflux path 22 is connected to the upstream of the turbine 16 in 
the 1st flueway 15 by actuation of the flowing back agency selector valve 30, and it is made to make 
exhaust air reflux gas flow back to the upstream of the blower 1 1 in the inhalation-of-air path 10 by the 
exhaust air reflux control valve 24 at the continuing step SB 6 in the step SB 5 which progressed at the 
above-mentioned step SB 2 on the other hand by being judged with NO which is not a non- 
supercharging field. 

[0071] That is, relatively, when exhaust air reflux gas is taken out from the upstream of a turbine 16, the 
range of fluctuation of the exhaust air reflux capacity made to flow back to an inspired air flow path 
becomes large, and there is a possibility that a controllability may get worse in the heavy load region of 
the engine, with which the effect of exhaust air pulsation becomes large. Then, he is trying to prevent 
fluctuation of the amount of exhaust air reflux under the effect of the above-mentioned exhaust air 
pulsation by taking out exhaust air reflux gas from the downstream of a turbine 16 in a turbo charger 
field with this operation gestalt. 

[0072] Since the intake pressure in the inhalation-of-air path 10 of the blower 1 1 downstream becomes 
high by the turbo charger and exhaust air reflux gas cannot fully be attracted from the downstream of a 
turbine 16 in that case, he is trying to secure the amount of exhaust air reflux, as exhaust air reflux gas is 
made to flow back to the upstream of the above-mentioned blower 1 1 by the exhaust air reflux control 
valve 24. 

[0073] Therefore, according to the above-mentioned operation gestalt 3, in a supercharge field, the 
amount of exhaust air reflux is securable, preventing aggravation of the controllability of the amount of 
exhaust air reflux under the effect of exhaust air pulsation in a non-supercharging field. 
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[0074] In addition, each operation gestalt limitation is not carried out [ above-mentioned ], and this 
invention includes various operation gestalten. That is, with each above-mentioned operation gestalt, 
although the diesel power plant is used as a turbo supercharged engine, not only this but a gasoline 
engine etc. may be used. 

[0075] Moreover, with each above-mentioned operation gestalt, although he is trying to make a part of 
exhaust gas flow back to an inspired air flow path by the exhaust air reflux path 22, it may not be made 
not to perform this. 

[0076] Furthermore, with each above-mentioned operation gestalt, although improvement in the 
scavenging-air nature of an engine 1 is aimed at as a thing of a major diameter rather than the 1st 
exhaust valve 7 and 7 and the 2nd exhaust valve 8 and 8 and ~ While attaining communalization of 
an exhaust valve, using **** of not only this but both the exhaust valves 7 and 8 as the same By 
modification of a cam configuration, either [ at least ] the valve-opening period of the 2nd exhaust valve 
8, or the amount of valve-opening lifts by for example, the thing set up more greatly than the 1st exhaust 
valve 7 The total passage cross-sectional area over the full open valve period of the valve-opening point 
in time of the 2nd exhaust valve 8 to a clausilium time is enlarged enough, and you may make it aim at 
improvement in the scavenging-air nature of an engine 1. 
[0077] 

[Effect of the Invention] Since a catalytic converter can be extremely made into standby at an early stage 
by arranging a catalytic converter in the 1st flueway also at the time of engine starting between the colds 
according to the turbo supercharged engine in invention according to claim 1 as explained above, 
****** which raises the exhaust air emission at the time between the engine colds is made. Moreover, 
since the thing of small capacity can be comparatively used as the above-mentioned catalytic converter, 
fall of the cost reduction of a catalyst and ventilation resistance and further improvement in early 
warming-up nature are achieved. Furthermore, a catalytic converter is not arranged in the 2nd flueway, 
but improvement in the scavenging-air nature in a high-engine-speeds region is achieved by this. 
[0078] According to invention according to claim 2, the nitrogen oxides under exhaust air which is easy 
to generate in the low load low rotation field of a diesel power plant, for example can be purified very 
effectively. 

[0079] According to invention according to claim 3, capacity of a turbine downstream catalytic 

converter can be made still smaller, and early warming-up nature can be raised further. 

[0080] According to invention according to claim 4, in the low load low rotation field of the engine 

regularly used during operation of a car, the amount of exhaust air reflux is fully securable, and when it 

applies to especially a diesel power plant, effective effectiveness is acquired. 

[0081] According to invention according to claim 5, temperature of exhaust air reflux gas can be 

relatively made low, and the NOx reduction effectiveness by exhaust air reflux can be heightened, and 

fluctuation of the amount of exhaust air reflux under the effect of exhaust air pulsation can be controlled, 

and decline in supercharge effectiveness can be avoided further. 

[0082] According to invention according to claim 6, since a part of combustion energy can be directly 
given to a turbine, supercharge effectiveness will become very high. 

[0083] According to invention according to claim 7, the amount of exhaust air reflux can be increased 
compared with the case where exhaust air reflux gas is taken out from the downstream of a turbine. 
[0084] According to invention according to claim 8, since it can flow back in an inhalation-of-air 
system, when a lot of exhaust air reflux gas from the turbine upstream of the 1st flueway where exhaust 
gas pressure becomes high enough in the low load low rotation field of the engine regularly used during 
operation of a car is applied, for example to a diesel power plant, the NOx reduction solidification in a 
low load low rotation field can be raised sharply. 

[0085] According to invention according to claim 9, the effectiveness by invention according to claim 5 
and the effectiveness by invention according to claim 8 are acquired by changing the upper edge of an 
exhaust air reflux path to the upstream or the downstream of a turbine, and connecting. 
[0086] According to invention according to claim 10, also in a turbo charger field, the amount of 
exhaust air reflux is securable. 

[0087] According to invention according to claim 1 1, in an engine heavy load region, aggravation of the 
controllability under the effect of exhaust air pulsation can be prevented. 

[0088] According to invention according to claim 12, in an engine heavy load quantity rotation field, the 
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' arhount of exhaust air reflux is securable, canceling aggravation of the controllability under the effect of 
exhaust air pulsation. 

[0089] enlarging the diameter of other exhaust valves relatively according to invention according to 
claim 13 — moreover, according to invention according to claim 14, improvement in engine scavenging- 
air nature can be aimed at, respectively by setting up relatively the valve-opening period of an exhaust 
valve besides the above for a long time further by enlarging relatively the amount of lifts of an exhaust 
valve besides the above according to invention according to claim 15. 

[0090] According to invention according to claim 16, an engine combustion temperature can be reduced 
by cooling exhaust air reflux gas, and an NOx yield can be reduced further. 


[Translation done.] 
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